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While working on the reticulum of early pulmonary tuberculosis (1) 
several blocks of lung were received from a case of acute lobar pneu- 
monia.  Sections from these blocks show many interesting features 
bearing on the question of the "pores" of Kohn (2), and Hansemann 
(3).  That ~  these pores  are  not  normal,  preformed  structures has 
always been the opinion expressed by the author and the study of the 
question  from the pathological  side  has  strengthened his  previous 
belief. 
In  a  previous  communication on  the  structure  of  the  lung  (4) 
attention was called to the fact that "Henle describes communications 
between adjoining air cells,  but he considers them  anomalies.  He 
found them in the lungs of old people, and attributed them to  the 
result of atrophy and absorption of the lung substance."  He was not, 
however, the first to describe these openings; had he added to  the 
above description, overdistenfion and inflammation, he would have 
covered the causes which give rise to the openings.  It is not improb- 
able that phagocytes on occasion may pass through the walls of the 
alveoli and in this manner give rise to a pore which is only temporary 
in nature and structure. 
The chief difficulty in understanding how these openings arise  is 
due to a lack of knowledge of the histological structure of the alveolar 
walls.  This is much more complex than the usual description seems to 
indicate. 
It is not the purpose of the present contribution to go into the full 
details of the structure of the alveolar walls; it will suffi:ce  to say that 
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they consist of a  network of capillary blood vessels, supported by a 
rich network of reticulum; a less pronounced network of elastic fibers; 
an occasional strand of collagenous fibers; the whole being covered on 
each side by a layer of epithelium.  The important fact to be kept in 
mind is that  the structures underlying the epithelium form networks 
with meshes which are more or less open, and that  the epithelium  is 
continuous. 
In acute lobar pneumonia one of the earliest changes is an  inflam- 
matory  engorgement  in  which  the  capillaries  situated  within  the 
alveolar walls are distended with blood.  This is followed by a serous 
exudate into the lumen of the alveoli together with leucocytes and red 
blood corpuscles.  The  ferments  derived from  the injured  epithelial 
cells and leucocytes soon convert the fibrinogen of the blood serum 
into  fibrin and the alveoli are  now  occupied by  the  classic  exudate 
of red hepatization. 
What concerns us at the present  time is not the character  of  the 
exudate, but the injury which the pouring out of the serous and cellu- 
lar  exudate  causes to  the  alveolar walls.  These  walls,  as has been 
stated,  have  for  their  center  a  network  of  capillary  blood  vessels; 
outside this network of capillaries,  on  each  side,  there is a  network 
of exquisitely fine fibrils (the reticulum), and outside this reticulum a 
layer of epithelial cells which in the normal, fully distended lung, have 
been stretched out into thin squames.  Due to the pouring out of the 
serous exudate into this restricted space, the epithelium is pushed off 
and the fibrils of reticulum may, at times, give way. 
Fig.  1 is a photomicrograph  of a  section from a  case of acute lobar 
pneumonia.  On the right of the alveolar wall, which is situated at the 
left of the center of the figure, two epithelial cells can be seen which 
have been pushed off from the alveolar wall by the accumulation  of 
serum behind  them.  On  the  left  side  of  the  same  alveolar  wall, 
in  the  angle  which  it  forms  with  an  adjoining  alveolar  wall,  a 
single cell can be seen being pushed offby the same factor.  Above, 
and on the same side, an earlier stage in the accumulation  of serum 
behind  epithelial  cells  can  be  seen.  In  this  section  only  serum is 
present behind the epithelial cells, although a small amount of fibrin 
is present within the alveolus. VClLLIA~  SNOW  MILLER  709 
Fig. 2 presents quite a  different picture.  Here an alveolus is seen 
situated between a  radicle  of the pulmonary vein and  a  bronchiole. 
In the upper part  of the alveolus there are four cells which have  a 
serous exudate behind them.  Diagonally opposite to these cells are 
three cells which have been pushed off from the alveolar wall and their 
lower attachment to the alveolar wall has been broken.  The central 
portion of the alveolus is filled with serum; but behind the three cells 
which  are  partially  free  from  the  alveolar'wall  a  well marked  net- 
work of fibrin can be seen. 
The preceding figures have been taken from a  case of lobar pneu- 
monia in which inflammation was the factor leading to the exudation 
of serum  and  its  consequent effect on  the  epithelium.  In  order  to 
show that it is the accumulation of serum behind the epithelium which 
leads to its being shed off, blocks of lung from a case of mitral stenosis 
and insufficiency were obtained. ~  In this instance it was a mechani- 
cal, rather  than an inflammatory distention of the  capillaries,  which 
occasioned the exudation. 
Fig. 3 shows part of an alveolus filled with a serous exudate and along 
its upper border a row of epithelial cells can be seen which have been 
pushed off by the accumulation of serum behind them.  On the oppo- 
site side a portion of the thin, expanded part of a cell can be seen raised 
in the form of a bleb. 
Fig. 4 is from the same lung as Fig. 3 and shows some of the various 
shapes the alveolar epithelium assumes after being shed off and macer- 
ated for some time in the serous exudate.  The study of the changes 
which they undergo in passing from flattened squames to large spheri- 
cal cells is exceedingly interesting.  Clark (5), in his study of fibrosis 
of the lung, evidently saw some of the early changes, for, in his figure 
showing a strand of "fibro-cellular" material passing through an alveo- 
lar wall, 2 he has sketched a  few cells which show some of the  early 
changes; however, he made no comment in regard to them. 
Shedding of the epithelium constitutes but one step in the formation 
of  a  pore.  If  the  epithelium  on  the  opposite  side  of  the  alveolar 
wall remains intact, then no pore can result from the shedding of the 
t The blocks were obtained through the kindness of Professor C. H. Bunting. 
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epithelium  on one side of an alveolar wall.  The  epithelium  on  the 
opposite side of a given alveolar wall may be pushed off by the  accu- 
mulation of serum behind it, but this must take place from  diametri- 
cally opposite sides of an alveolar wall to play a  part in the formation 
of a pore. 
The epithelium being pushed off from diametrically opposite sides 
of an alveolar wall, the serum poured out from the capillaries can now 
find an exit into adjoining alveoli, making its way through, and possibly 
causing a rupture of, the delicate fibrillar network of reticulum.  With 
the conversion of the fibrinogen into fibrin the characteristic  strands 
passing through  the alveolar walls are produced. 
At times strands of fibrin can be seen radiating, cone-shaped, into an 
alveolus from a given point in its wall without a corresponding cone in 
the  adjoining  alveolus.  In  this  case  the  epithelium  of the  alveolar 
wall in which the cone is situated has been pushed off, while that of 
the opposite side has remained intact.  The apex of the cone corre- 
sponds to the point where the network of fibrin penetrates slightly into 
the alveolar wall and,  possibly,  also corresponds  to  the point where 
the serum found its exit.  This seems the more probable because, in 
places where a number of adjoining cells have been pushed off, broad 
sheets of fibrin are frequently seen which show the same relation  to 
the alveolar wall as the single cones of fibrin. 
But what about edema?  The  same shedding  of epithelium  takes 
place as in lobar pneumonia, except that here the cause is mechanical 
and  not inflammatory.  Do  pores  exist in  edema?  Most assuredly 
they exist.  If patiently looked for they can be found; but the absence 
of strands  of fibrin  to serve as guides makes  them  difficult  to  find. 
Moreover, in edema the epithelium is frequently completely shed off 
from each side of the alveolar wall; this allows the exudate to pour out 
freely from the entire extent of the wall. 
SUMMARY. 
The epithelium lining the alveolar walls is a continuous epithelium. 
In both inflammatory and mechanical congestion of the pulmonary 
blood vessels, it is  the  accumulation  of serum  behind  the  epithelial 
cells which causes them to be shed. WILLIAM  SNOW  MILLER  711 
The epithelium must be shed from diametrically opposite sides of an 
alveolar wall before a "pore" can be formed. 
In both lobar pneumonia and mechanical edema pores are present, 
but they are not normal structures. 
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EXPLANATION OF PLATES. 
PLATE 43. 
FIO.  1. Acute lobar pneumonia.  Note the various stages in the accumulation 
of serum behind the epithelium seen along the alveolar wall situated to the left 
of the center of the figure.  The exudate is almost exclusively serous, only a small 
quantity of fibrin is present in the alveolus.  X  300. 
Fxo.  2.  Acute lobar pneumonia.  On the left of the alveolus a  radicle of the 
pulmonary vein filled with blood.  Its walls are edematous  and the lymphatics 
are well dilated.  On the right of the alveolus, part of the wall of a bronchiole. 
Within the alveolus, at its upper pole, a  chain of four cells with a  clear serous 
exudate behind  them.  Below, and  to  the  left,  three cells  with  a  well marked 
network of fibrin behind them.  ×  300. 
PLATE  44. 
FIG.  3.  Edema  due  to mitral  stenosis  and  insufficiency.  Note  the chain of 
detached cells on the lower side of the  alveolar wall and the single cell raised in 
the form of a bleb on the opposite side.  The alveolus is filled with a well marked 
serous exudate.  X  300. 
FIG. 4.  Edema due  to  mitral  stenosis  and  insufficiency.  The  section shows 
edematous  alveolar  walls;  congested  blood  vessels;  squamous  epithelial  cells 
which are becoming more or less spherical.  The longer they are macerated in 
the serum the larger and more spherical they become.  X  300. THE JOURNAL OF EXPERIMENTAL MEDIOINE VOL.  XXXVlII.  PLATE 43. 
FIo. 1. 
:FIG.  2, 
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FIG. 3. 
FIG. 4. 
(Miller: Alveolar pores in pneumonia.) 